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One Global Fit;

Dominated by

parameter best fit 20 30

Am32, [1075eV?] 7.65030 7.25-811 | 7.05834 | KamLAND
[Am2,| [1073eV?] 2401012 | 218264 | 207275 | MINOS

sin2 0 03041092 | 0927035 | 025037 | SNO

sin? Oy 0.507595 | 0.39-0.63 | 0.36-0.67 | SuperK

sin? 0,5 0.01+0:016 < 0.040 <0.056 | Chooz

arXiv:0808.2016



At 20 we have the following limits:

sin®f;5 < 0.04

1
| sin” 015 — § ‘ < 0.04

1
| sin? Oo3 — 5 ‘ < 0.12

Close to Tri-Bi-Maximal: accident or symmetry ?



At 20 we have the following limits:

sin®f;5 < 0.04

1
| sin” 015 — § ‘ < 0.04

, 1
| sin? 0o3 — 5 ‘ < 0.12
Close to Tri-Bi-Maximal: accident or symmetry ?

In numerous models:

2 n
.9 . 2 1 i 2 1 Oy
sin” 013, [sin®012 — 3 |, [sinfa3 — 5 | ~ (5m§1)

Experiment has probed down ton ~ 1/2 to 1 !l!
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CP

T :U: CPT across diagonals :U: T
Ve — Uy, < Ve — Uy,
CP

e First Row: Superbeams where v, contamination ~1 %

e Second Row: v-Factory or 3-Beams, no beam contamination

Even in matter, a vestige of CPT exists:
Instead of switch matter to anti-matter, switch neutrino hierarchy !l



In Matter:
Pp—>e ~ | \/Patme_i(A:m::(s) + \/Psol |2

: : in(A L
where \/ Patm — S1n (923 S111 2(913 sin(Ag1 Fal) Agl

(Ag1Fal)
and \/ Psol — COS (923 Sin 2612 si?cflaf) Agl

a = GrN./v2 = (4000 km)~ !,



In Matter:
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at Vac. Osc. Max.
P(v, — ve) + P(p, — U,) ~ 2sin” fa3 sin® 20,3 + 2P,

in P+ P the matter effects approx. cancel
and CP effects approx. cancel.
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directly comparable to reactor

1 — P(v, — U,) = sin® 26,3
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sin® 2043 discovery potential (NH, 90% CL)
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Narrow Band Beam: Same E, Longer L T2KK

Broadband Beam: Same L, Lower E Fermilab to DUSEL
In VACUUM the SAME but NOT in MATTER
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LIQUID ARGON: I00KT
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Summary & Conclusions

Constraint on |sin” fo3 — = | could be improved early in T2K/NOVA
running.

if sin®26,5 # 1 then need to break the sin®fss < or > % degeneracy!
Makes comparison of reactor and long baseline limits more complicated.

REASONABLE GOAL:

SiIl2 (913, ’Sil’l2 (912 —% ‘, ‘SiHQ (923 —% ‘ ~

Wide Band Beams:

e precision info coming from first (highest energy) peak:
e degeneracies broken by info at second peak



